Pharmacokinetic analysis of chloral hydrate and its metabolism in B6C3F1 mice.
Chloral hydrate (CH) and its metabolites, trichloroacetate (TCA) and dichloroacetate (DCA), have been shown to induce liver tumors in male B6C3F1 mice. The pharmacokinetics of CH and its metabolites play an important role in its toxicity. This study was designed to characterize the kinetics of CH metabolism, and the formation and elimination of TCA, DCA, trichloroethanol (TCOH), and trichloroethanol glucuronide (TCOG) in male B6C3F1 mice. Mice were dosed with 67.8, 678, and 2034 micromol/kg of CH through the tail vein. At selected time points, mice were killed, and blood and liver samples were collected. Samples were assayed by GC for CH, TCOH, TCOG, TCA, and DCA concentrations. After intravenous administration, CH rapidly disappeared from blood with a terminal half-life ranging from 5 to 24 min. Systemic clearance decreased from 36.0 to 7.6 liters/kg-hr with increasing CH dose, demonstrating dose-dependent pharmacokinetics. TCOH, TCOG, TCA, and DCA were detected over the study period. Formation and metabolism of CH metabolites seemed to be dose-dependent. The terminal half-lives of TCOH and TCOG were similar, ranging from 0.2 to 0.7 hr. TCA and DCA were formed rapidly from the metabolism of CH and cleared slowly from systemic circulation. The area under the blood concentration-time curve for DCA was 10-20% of that for TCA. Both TCA and DCA were slowly eliminated from systemic circulation. The concentration-time profile of DCA seemed to be driven by the blood concentration of TCA, suggesting the possibility of DCA formation from TCA metabolism.